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^dsia^-^^^rmu ^fihttmm^imKTm'f'^m^^^^'t^So app i i e 

d Physics Letters, 51, 1987, P 9 1 3 (^'f'-^^T a n 

5 g J- J; o xm^ ^ fifcjEimmm t ^mm%m t ^m^mm bfc 2 mm^(Dm 
j; ID , 10 Y^-r(ommnmx. nm"^ 1 0 0 o c d/m^ ii^±.(D^%-m% 

5 3 . ^^w-m 5 6 . m^^xnm 5 s <D\m\^^m uxj^^fe^ ti/Xv^So 

>^i*5, iE?L^Am«i5 2i:iE?Li^j^P5 3i:(D^tciE?L^m%^ttfct). 

5 6 i:m-^?^m@ 5 8 i <D^tcm^ipi)ll)i?Sr^ftfc 19 . ^ btJl^^tei*:^ 5 

15 5 8 fc(D^t3:m^?^A)i<^^ttfct)-t-Sr ttjfe^o 

iE^^Kmmt\^x\t. mmmmmx-h^iTo {-^ i^V'^ j^mkim) mm 

20 iETL^ill® i: bT{*. N, N'-lf'>^ (3 ^/^:7^c^7W) -N, N'-S^:7 
a.c^/i.-<:/v»v?^^ (TPD) Tang bofflv>;/t-:;'r ^ >M^<*::6SfflVNfett 

25 T/l-^ = !>A (Al q3) ^(^m^i^5ll'tt^^lt3N-^^^^*t^ J: 19 ^+ n m(Z) 
m^^^K'Wmt LTf*. Tang bOffi^bfcMg A g'^:&&SV^flA 1 L i 
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"^fz.s Journal of the Society for Infor 

5 mation Display, vol. 8, No. 2, p93 — 97j;i{is^ 

5MMdSfco^o i:<^)^MlC*|-L-C. #P 2003-5966 5-^^#t;i|Bm$ 
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^alI;^l^6)S(^IBm^aAm@0^l!l^^:[R]oTIl|i{^:^Ji$ttTV^5, lEnmmm. ^^i^ 

mm^ycM'T-^^ts-hoyxhoxh 
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^bV\ -^h^Z., mm^^mi^mWi^m-i. Zn, Oa. In. S n. T i (Dmi)> 

20 feoT. B^^BB^l:^I^]^cIi[^i-;5ll2;^r^Q^3:5p^T^c:M^bTv^;5^fcoym^i! 

mMt^ii[h^fimm^fix\i^^^f^wm.b-r^o 
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m 6 fix im^(omM(ojm^A\z.m^^m%m^(o^%mz.mm.tmmmx^^. 
la 9 fix :^^m(DmM<Dj^m i \z.%^^%m=f-(om.%m\^mmmmw^^^. 

So 

So 

mi 2 fix :^mm(Dmm<Dmmi oiz.^^m^m^(D^umx^^o 

mi Bit. :^mm<DmM(D^mi iiz^^mytm^^m\f^ti^^mm:(D^mm 

mi 5(i> :^mm(Dmm<Dj^mi 2\cm^^ytm^<Dm^m\z.mw:ti:mmmx 

mi 6ji. ^^m<Dmm<Di^Mi s\z^:6^tftm'f-(omumx^^o 

mi 7(i. :^mm<DmM<Dmmi 4:\z.^^^^m^^myf^t:.m7rimm<DW-mm 
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5 ^mm(Dmm(o^mncm^^%mi^\c-D\^x. mi^m\^^xmm-r^o mi 
mmm i (D±\z.mir ^tifciEiu^AmM 2 1 . miEiL^xmM 2 vxmi-f 

X. S o $ b l-I^Saa Jntt. r (D^%m^ 1 O (4. ^iETL^m^Si 2 i: ^^^^^fe^ls: 
15 lElL&Amm 2 IE?Liili^Ji 3 k (Dr^lz:iE7L?iAMRt//'X(4^mii^^iix.T 

\:im^mAmRx^yy,i-±mm.mm^m^xy^xi>^\/\ ^it, :L(D^titm^io 
^m^^^xiiX\f\ ^m.^mRxj^^mmtn^^i-is tft^mmmtvx?^^-t^ 
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10 Koti:*M^(Di^v^^m>5^ffiv^eJt^. I TO (-(:yi^^J>>m,m^t 

W) mtm\^h^^o m^\-t^ SnOg^ ZnO^(D^'fbi^^> Ni, Au, P 
t, Pd, Cr> Mo, Ta, Nb^, :5U,±:Lf\.^(0^'^^m\^^^bi)^X 

UT. jEiimAmm2^0mm\cir}s>t-. m-'(ommm^^^^x±m^Wiy}m\^ 
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siZ^M -N, N*-t?:7 3i^/W-^Vi;^v^> (TPD) ^ N, N' ia-i- 

-N, i^' -i^^z€,z^/u^:yz;^i;^:y (npd) t a n g e><Dfflv^yh 
i;?T%l^Mi^. #l-0*ffl#fFll2O 3 74 7 5#t3i|B^$tt;/tQl-G-Q 

ii^fcJj<y'^^:65fc<9. '0a|;tfiTy-7WT^i^m^b'a'#J^m^3i*tL5o :ar#: 
6<JJCji, 7i<y-y>'9-:7a.::^V:/tr=Wi^^^^ (PPV^^^) . :^y^:^:7 
(PAT^^#:) . ai=-l^:ymmi^ (PPP^^ft:) , 7K 

y T/v=3f/^:7 3x=v:/ (PDAF) . Tj^y r-fe^i^:/^^^^ (pa^^^) s ^ 
yi/^:/^^^*: (PSM##:) ^;ds^lf b^SjO^ ^xh^V -N-\f^/u:fy/u 
(PVK) 10"^ cm^ /V s ^@fcT]ftV^7j^— 7l^lb^^^i-„ 
flft.<^);a^ic^r!|t U-cr*> T^y ^^w>'i^;^-^^/^:^:7 3::/ (pedot) . :^V:^ 
f-\^^y7.;vii^:ym. (Pss) J^7i?y p<^/v:7a^=i7Vix^i^ (pmps) ^:DS$)5o 

i?T$^^ (TPD) ;Sr3iKy ;&--#^--h4'l-i^|gS-C-:9'^^5^fc$-B:fcWfot), 
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^^^'b'tVX^ Mn, Cu^ Tis Ag^ Au, Al, Ga^ Sn^ Pb. C 

Ce^ Pr> Nd> Sm> Eu> Gd. Tb^ Dy^ Ho^ Er, Tm^ Y 

So -^f^. :Lfih(om^mk.\^x\±i:h¥^-^'p x¥^t\^<if^^y\\Mxh^ 

v\ -^hK^ ^m.^mt\.x. ci-^im<o^^'^m5mt:mm\.x%^\\ ^w- 
i^^hi\.x\t. xm\^xmi\:m. -^v-^^tm. ^r/wuimm. mimmm\f^h 

10 m^\-£ZnS. CdS. ZnSe, CdSe, ZnTe#) , ||2l^-:^16 
mit-^m^mi^ mx.i-£C aS, SrS, CaSe, SrSe^) , RXJ^:ifhh 
<D-^ V J^Mit^O {Mx.UCs.Geiz^A^ SrGa2S4> BaGa2S4^) ^ 
T/W5c^!>J^«S{b#I (^?iJx.f^B a A 1 2S4. CaAl2S4N SrAl2S4^) 

^fhh\t-^^^mW^(Om,^ (^Jx.ffZnMg S. CaSSe. CaSrS 

15 Wi > ■^ft.\-m>^m^mm\^x\^x-^i:\^u-^mmi)^h^o —■:^(omim^x\'i^^ 

^mm\M (^JXL^iZnO. (Zn^ Mg) O. CaO. GeOz. Sn02> 
GagOa^ Y203X In203^) . ^mM.'^m\M m^^Zn^S iO^^ Z 
n2Ge04s ZnGa204> CaGa204> CaGeOsN C a T i Og^ Mg 
GeOgs Y4Ge08N Y2Ge05^ YzGegOy^ YgS i Og^ BeGa 204^ 
20 Sr3Ga 206^ (Z n 2 S i O4 — Z n 2G e O4) s (G a 2O3— A 1 2O3) ^ 
(CaO-Ga203) ^ (Y203-Ge02) ^) ^^ U^m^-Wm \^X\t^X h 

i:\i^::Lfih(Dn-^mm'^-h^o ^x^m\z.tmfi. ^.-■(D^w-i^^h\^xm\^n 

^(Dm'^mtX.Xn.^ Zn^ Ca, In, Sn. T i <Dmt^^'m^M'Pfii< t 

25 ir UTH. Z nO : Z n (^^fe}:iB 1 u e -G r e e n) , (Zn. Mg) 
0:Zn (Blue) , ZnGa204;Mn^'^ (Green) , IngOgrE 

(Red) , S nOg : Eu'+ (Red) . C a T i O3 : P r ^+ (Re 
d) m^th^o ^?iJ^f^ZnS<DJ:5^^:tbi5^6<J^g;0t(Dii5V^■^:#:^^(D«^ 
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fls. '^y^^mmwm'^:inb(D2&^. 3mm^mifhiti?>o ^xh2- u- 

lf:7a:=i/V) -5- (4 - t e r t 3^=-/^) -1, 3, 4— 

(PBD) > 2, s-t';^ (1—^:7^/1^) -1, 3, 4-;*-'3f-9-v'r 

15 /V (BND) , 2, [1- (3-p«h^i/) -:7:iiri/V] -1, 3, 

4-;a-'¥l^i^Ty— /V- (BMD) ^ 1, 3, 5-M;;^C5-(4-tert- 
-1, 3, 4-;r'3E^1?-i^Ty— /l'-2-^/^] (TP 
OB) ^ 3- i4 — }fys^=^M — 4 — y a^=^;V—^— (4- t e T t—':f^/i^ 
:7 3i=/U) -1, 2, 4-M;T>'— (TAZ) ^ 3- (4-t*>'3:i=7V') - 

20 4— (4— :t^/^:7 3i;^/U) —5— ( 4 — t e r t - :/^7V:7 —1, 2, 

4- MJT>/^/^ (p-E t TAZ) ^ 4, 7--;^:7 3i=i/V'- 1, lO-^'a^"^ 
i^bny V (BPhen) , 2, 9 7-t>y 1 , 10- 

7cf:?->'bay:/ (BCP) > 3, 5-i?;^^/l'-3' , 5'-i^-tert- 
Zf'^/V-A:, 4' -v?:7cii7dfy (MBDQ) s 2, S-t';^ [2- (5-t 

25 e r t -y^/^-<^^y=arf->^ y /l-) ] -^;^-:7 3ii/ (BBOT) , ^ y = f p :7 
(TNF) . 5, 5' -if;^ (v^^ v^-^/l^Tj? y /P) -2. 2' tf^;^ 
73^:/ (BMB-2T) s hy;^ (8-^r/y /7 h) T/^^=!>A (A 1 q 

Jj^y— [2-;^ h'^E^t^-S- (2 -^^/V--=3{^v'/V';^=3{^-» -1, 4- 
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T/tf^V^-) (CN-PPV) ^tKU '3r/=¥iM; V, 

5 (-co OH) ^WAU ^^^^t^ii 4 <^^M(D7K^S 

(-OH) ^:3^;^x/^«t-a'$-^T@^^bi-^:5^^*je>5feSo 3i;;^x7Wb«^ m^m 

(-CSOH) ^ v?^;^;^7/P7j?^v'/kS (-CSSH) ^ (-SO3 

H) ^ ;^/^:7>f (-SO2H) , ;^/u:7ctys (-SOH) . 
(-PO (OH) 2) . :fiN;5^7-Y:/S (-PH2O2) . p«/u;«7:/bS (-SH) ^ 
M; 7« f^arWy/l^S (-Si (OCH3) ) s fy^nni/y/WS (-SiC 

1 3) s r^vm (-C0NH2) . r^/m (-NH2) ^m^^^^^t-hx^t^o 

m^. m,^nmm7\c<:>\,^xmm-t^o m^T-mmm? ti.xi-i. m^f-mm^^ 
m^mm^^mn'^ n mcommBMrnup^^^w $ ^^tcmmx o x ^ j; v ^„ 
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xmms tvx\±. m^it. MgAg. ai -l ifj:t*^m^^^^t-A^x-^^o * 

irm^i-i, mi&<D\^m^MK.xmmx\±^^mmxhthi-^i-<s m^i-i. MgAg 

hK^(D±\mmm^wii-fxm\^^hti^o 
m^. ^(D^^\:L\^xi¥^^fift.^^m^io\z^n^m^(DmMK-D\i^xm 

25 (mm(omm2) 

:^^m(Dmm<Dj^m2\zm^m^mT-\^-:>^^x, m2^m^^xmm-r^o m2 
:i(o^^m^2 ocDmrnm^^TT^-tmumxh^o :L(omtftm^ 20 it. m 
miEiimy^mM2i,z.mm^ti^ftnmh9>'i:^:^^ 1 i^^h\^m^^o mmhv 
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w^mm 3 0 i^*5tt § X mm 12k ^^nx\ K-om^mi^mmj^Wrmmxh^o ^ 

mmxh^o ^K^TiJ'-r^:/-^ m; >^;^M^^^m3 Of*. ^ 2 IC:^ bfctujKli<^ 

m\^^nti:m 1 ^lRI^^:^v^^^:5Iz^T^^:®:s LTv^5^^(^ X mm 1 2 1 . ^^^tn 

■?^T w-Y (omK^xihoX. m 1 :^iR]lciiL^-t-S|| 2 :*^(p]l2:5pfT«^t bTV> 
15 Slim<^ym^l 3 i:^«x.5o :i<^^3fem^TW (7)^)11 h 7 ^i^:^^?' 1 1 {i. 
xm^l 2:S.tJ«ym^l 3 ir^tb^'iJxglgE^tT'-CVNSo — ^(Dx«^1 2 t ym 

x^^<ox. ^m.mmmxmmms ^m^cDmyr^mmmh^^o *fc. 

jftim.'^^.^. ^<0^^feJC|$?CT«m4 la (R) . 4 1b (G) . 4 1c 

25 v\ ^btc. -r'<T<^lii*4 1 jz::^— fe^^i-§^a^^f^4^fflv\ Jlo, ^ 

m^it, Mm^^i^mt^h^\:^itw^<otft^^^Wi:mtmi^\.xm&^^^(om 



wo 2005/004547 PCT/JP2004/009677 

15 

m-r^o mmmm i ±\mm h 7 ^'■s^^ 1 1 ^mi^ x^tm. mM(Dmm 1 (om 

x:^'^;i^'^:^^-^^m.^t>'^'t^^k\z.iiy)^ ^mm (R) 4 1a. mm (g) 

4 1b. mm (B) c\^^i^n\^xm0.-t^o rt^xm^-^tSE-^. ^mm^ 

m^. ^W'mmmm\^^-3\^x^h\z.mm\mm-r^o 

%W-m^\^\t^ Zno^fflv^fco ;:ir-eznOi;i(*. z nimj$P:9-:i5|&^:^RS^ 

uT#^u ^(oi^'^xw^%^'b't\.xmmt^tm7Lhi^hXi6y)^ ^±m. 

■CfiPEDOTtr. m=^W^M7\^\±A,\ q 3 S^SEAS^i: UTtt. Al 

25 mi-J:oTMiS§tb6o 

( a ) i§B^;^e jE?LSEAm«i 2 bfci^e^S^ 1 i: UT. miSO I T 01i^#;«f 

-/p (I PA) S^fflv^T^^^^^^U ?fev^-c^JBIUfcI PA^|g;{)^b5l#±tf 
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(e) m^. M^mmmz:^y)mmm^f^m^-^mfn5(o±\cAi astrmm 

^8 ^ Ufco I^Jflfi 2 0 0 nmi: b^Co 

VXm^n&7!)^4: 2 0c d/m^ ^;T^bfCo :Lfl\±UT\^7r^iritmmi Kit^X 
Jftd^ofco ^fc. i(D^^^^^2 0 0 c d/m^ O|0JW3^l^*e»#l*;i^^|IJi 
Ufc ^ r 5> ]S?S¥^#^f^ 1 7 0 0 0 ^^iT'feofCo :i^f*l4:SS5M 1 tJ:l:b-<T 

mmm2) 

SdS^ RGB<0 3#.<D®^ (R) 4 1 (G) 4 1 MM (B) 4 1c 

^w-rs;^T•^BBUTv^6„ (r) 4 1 a, (o 4 1 b. mm 

(B) 4 1 cXn, ^m^^#:jl4^-^tL^tbm■t-Sfe^^:^;tTV^5o 

m^^ytm^i o^2^5u6«)ffila?lJ$•^Tv^5t><DT'fe5<D•T?. iimo?^si^-# 

mm:^W:xn. ^M^comm^ la. 41b. 4ic :::t\^mti:^mm^tft^ 
ji4^^ffl-r^o 
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1 \m^^%m^ lot tbifei-s k . m'f-mmmmm^n 5 <7)f^*3 «9 jjijetl 
m2 tM\^-r^mi^jEimm^mm^'^e7!)MtmmmL.x\^^^„ *fc$e>iei(i. 

Tv^5;li:^w*uv\ :L<DiEimmm3t\^xit. m^<DjEimmms\^m\^^ 
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(a) mm9^mm^^o 

(d) m^. mmm^mmm7(D±}ic, mK.i^Mm^:^y<^yi^ v ^i^^m^m^^x, 
10 mm.^yti$^m4::^jf^^-r^o 

(e) m^. mmmm^^i^m4.(DmmmK. mmmitmmK\^x. lEimm 

(f) mmmmi^mm-t^o 

15 (g) mmmm^mi<o±\^. mK.i-£y^^<y^V'^i^m^m^^x. jeh^ 

:¥^mm<Dmm(Djf^m5K^^mtftm^Ko\,^x. mj^m^^xmmir^o m? 
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5 (a) Kc 1 mm^mm-r^o 

(c) m^. nmmm^^i^m4.(Dmmm\^. mm(Dj^m4.\m^^^mi'6 o 

(d) mmmmi^mm-r^o 

15 (f) m^. mmiEimAmm2<D±},z^ m^i-t^\^''^=i— hm^m^^^x, ieh 

(g) jE^mmms(D^mm.m^. mm^(Dmm^yti^m4:^^ ^F(oiEim 

(h) mm^mR(Dm-d^hKc \ ^:^^icmm^^x^y)m%s mmmm 
20 ^yti^4:<Dmm^mm^t^o 

(i) m^. mmi^t:imtimm^ytw^4:<Dmmm<D±ic, mmmitmmcvx. 

25 
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(omm^f^^cx, iE?L?^Am«E> m,^^mm. lEimmm. Rxj^n,^i^mm(D 

$ b Ki-i. ^ (Dm%m^ 8 0 it. m'T-nmm i t^^mm t x.xmmir^i^xm'M 

tm^F-mAmms t(Dmmmt \.xm^-t^m^^mum^^^fix\,^^^ki!>t 

i^K. ^mm(Dmm(o^m6\m^mtftm^8 o(Dm:m:^m\c-^\f^xnmir?>„ 
:i(Dm^m^s oit. uT(DjLMi^^^xmm^^^o 
15 (a) mmmmi^mm-t^o 

(b) m^. mmmmmmi(o±\c. mx.t£:^y<iyd^ v ^^i^f^^my^^x. lEum 

(c) mc. mmmi tmmKvx. muiEiLmxmM2(D±\z, lEimmmss 

(d) mm9^mm-i-?>o 

(e) m^. mmmm9<o±\:i. m^t^M^m^^m^^^x, m^^^mas^ 
25 (f) mB&miri&Amms(D±\c, M^it:^\i':y=^-hm^m^^x. 
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(omm^jt-cx, lEHi^Amm. m^^mxmm. lE^m^m. Rx^m'=Fmmm(D 
mmm^7bmi,z:ti:ox\^^j^xmm'r:6o i^ti. mt. ^^xfr^vtz^'?\z, m 

10 ^^-s ^^m(omm<Dmm7Km^mytm^9 o(Dm^:^m^o\^^xum-i'^o 

20 mms t:s:\^^z.n\^i^^xmf3.^i:>^. mmi tmmj t^fi^y}^i:>'^^o 
^mm<Dmm<oj^m8\z.m^mtftmiF-\z-D\,^x. mi o^m^^xum-r^o m 

mmmm<Dmm^ji^^\:^x. iEim?^wm. m,'^B.xmm. lEummm. Rt^m.'^ 
1 0 0 jEimmm s km^x. m^mmm 7 Ko\^^xhmmm t \^xmmir 
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( a ) mm(oj^m s ^^^^^^ ? o (oiEimm^^mum- e ^ 
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v\ iti.i::j;i9^ ^m^cofi^y) ^t^'^tcomz.. tftJLnmt^M^^:itx\ w^ti 

mit. ^mmmm i(D±Km'f ^titciE^mAmM 2 1 . ^lEdFLStAHis 2 
rH1^-^*HTv^;5^)t^i^sJll 1 6^^iix.§o -ttz^h^^n^s ^(o^^m^f-i 1 

0 fi. ^IE?L?^Am^2 ^^^^f^Ji 1 1 6 i (D^l^iETL^i^S 3 
Jil 1 6i:^m-?^^^m«i8i(^^1tc«-i^^j^M7>lr#x.S„ ^fc. 

■h-mmm.^mm^m 1 5x^m^fhtii?^m^^i^n^i 1 4s^-^A/T*v^So 
Rxj^xjmm.'f-mm^^mK.x\i^fi\i£x < . ^-xi-mm^^ti^^unxh^x 
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A*S-a-$-^f-P (VK-co-OXD) IE?Li|iililltt3-::z^y bXTPD 

^-^:^wc^^xh^\^\ ^■^vvi!^:^untvxi-i. m^\^tiiEimm\k:^v-^ 
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^mS^tt36Sf^_hb. |g^#:^ 1 1 6<7)Jll^^-'|4;dSiRj±"r5o 

10 o„ bfc J: 5 1^. mm\i^mn 1 1 s 114 cd^s^^^ 

5o B 1 (D^^mm^s mm^ytw-^^ 114 tt3^;:?^A$nfc:¥^ p rmmi^^^ 

20 (^iio?i^Sio) 

^jllh^:/-:^:^^?' 1 lleif*. xmm 2 i: ym^l 3 i:^s^gE$tLTVN:5c 

25 mmh9>'i:^:^^^m\^^^:Ltizx^xmytm^i 2oic;^^vmm^wti^^ 

\^^^m^^tiftmmmmhy:yi^:^^XhoXi,X\f\ 

mmmm 1 1 ) 
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01 4}i::o^:^^mi 3 oKioi-f^yimMi 2 t^nx\ K-omytm^^mwit^: 

M<D:x.mmi zbywrni 3 t\z:X'oxsi^m-^ti^^y(im^7!)^~^<Dmmtf3:^o 
:L<DT^'r^'f'^hv^:^m7^mmi3o\^:;:tn-£. ji^<D^^\^, ^mm<Dm 

14^. •€r<^^3fefeJ2:^SCT^®^4 1 a (R) , 4 1 b (G) , 4 1 c 

(B) r*^i2:iB@$^5::^tJ:J;!9 3m^y^i-:^^—m:7rimW:tts:^o 
20 ikK. mi 4:^m^^x. ^K^Ti^T^^:/--? b y i^;?;M*^igSi 3 o<^g^5t:3^ 

i^^i^^y YWi-^m\^xiEi[Mmm3. ^%w^mi i m^$giii^®7^iiiitc:M 

^m^-r^o ^(Dm. m^i-^M^mmm^m^^xm^i&xmma ^j^m-r^o 

^£^fflV^Ts RGB(^#iia^3fe^2ts:^^^l 1 4Sr^tfM^:^^. mmy^y^\z.^ 
^111^4 la (R) , 41b (G) > 41c (B) lCfe5>it UT^^J^^-T 
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m^tfti^'f'l 1 4:\^n^ Z n O : Z n ^fflV^fc„ ^ ;i-^Z n Ot^lJi. Z niiPJ 
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